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INTRO])UCTION
One of the major factors militating against fish farming in Nigeria has been high cost of fish feed
ingredients particularly fishmeal. Ornitoyin (2007) reported that a lot offish farmers in Nigeria depend on
imported quality fish feeds which are usually expensive. An estimated 4,000 tons of quality fish feeds are
imported into the country each year (AIFP. 2004). Utilization of such commercially formulated feeds
increases the cost of production thereby reducing the profit margin of fish farmers: This ultimately
translates to high cost of fish. For instance, feed represents a high proportion (50-S0%) of variable cost of
production (Helfrich and Craig, 2002).
There is therefore a pressing need to search for alternative cheap feed stuffs from unconventional
sources to reduce cost. Seeds of leguminous origin provide a promising alternative (Eromosele and
Eromosclc, 1993), one of such seeds is Bauhinia monandra (Kutz) which has potential for use in animal
~ABSTRACT
This study was conducted to evaluate (he suitability of soaked Bauhinia monandra (Kutz) seed as
alternative protein source for Clarias gariepinus and to determine cost of feed compounded. The
proximate analysis of the diet and carcass composition of fish (crude protein, crude fibre, ash, moisture
content and lipid were determined using AOAC (1980). Data for each parameter were subjected to
analysis 0/variance (ANOVA)while means a/various results were compared at 5% level ofsignificance. A
preliminary study was conducted 10 determine the best processing method that reduced anti-nutrients to
the minimum level without impairing nutrients composition. Boiled. toasted and soaked seeds were used.
Bauhinia seeds soaked for 96hours had least concentration of anti-nutrients. The experimental diets was
formulated to contain soaked Bauhinia seed meal (SBS1'vf)at levels of25%, 50% and 75% inclusion (Diets
2,3 and 4 respectively) with two diets acting as control (Diets 1 and 5). All diets were isonitrogenous (40%
crude protein) and isocaloric (3212kcalJkg). A 12weeks feeding trial was conducted using juventles which
were randomly distributed into 24 improvised non-recirculatory and semi-flow through indoor plastic
tanks (52cmX34cmX 33.5cm) at a Mocking rate of IOfish per tank and three (3) replicates per treatment.
The experimental design was complete randomized. Thefish werefed at 5% body weight, twice daily. Dtets
with higher inclusion levels ofSBS}vf (diets 3 and 4) significantly depressed growth performance offish.
The variations observed in the SGR, FeR, FA'R and P ER were associated with (he anti-nutrients present in
the diets. these parameters reduced with increasing levels of~'BSJyf in the diets offish. Based on the relative
cost of diets per.unit weight gain and protein gain, diet 2 (25% SBSM) was most economical. The results
suggested that SBSlvi can be used to substitute up to 25% levels of dietary protein in C. gariepinus juveniles
without Significant reduction ingrowth.
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GROWTH PERFORMANCE AND FEED UTILIZATION OF
CLARIAS GARIEPINUS (TEUGELS) FED DIFFERENT
DIETARYLEVELS OF SOAKEDBAUHINIA MONANDRA
(KUTZ) SEEDMEAL
'.
ExperimcntalDiet
Bauhinia Seed Meal (SBSM96) soaked for 96 hours was used as protein source that progressively
replaced fish meal on an isonitrogenous (40% CP) and isocaloric (3212KcnllKg) basis at graded inclusion
levels 0[0% (Treatment 1),25% (Treatment 2),50% (Treatment 3) and 75% (Treatment 4) in the ration
formulated. A fifth ration comprised of the imported fish diet (Copens) whieh served as the control diet.
The diet with exclusively fish meal (100%) and 0% soaked Bauhinia Seed Meal (SPSM96) served as
control. The Iced was formulated based on 40% crude protein. (Table 1)
Experimental Design
During acclimatization, fish were Ied with 42% crude protein ora commercial feed (control diet) at
5% body weight twice daily. The water temperature, pI! and dissolved oxygen (D.D) were monitored.
Water in the outdoor concrete tank was replaced every two days. At the end of the acclimatization period,
the fish were introduced into non-recirculatory but 110wthrough indoor plastic tanks (52cm x 34cm x
33.5cm). The experimental design was a complete randomized design, A total of two hundred and forty
(240)juvenile fish (mean weight203g) were randomly distributed into the tanks at a stocking rate of lOfish
per tank. The twenty-four (24) tanks were assigned to 5 treatments (control inclusive) at the rate of one
treatment per experimental diet with three (3) replicates per treatment.
MATERIALS AND METHODS
Experimental Fish
C/arias gariepinus (Teugels) used in the ex-periment were obtained from Bagiwa farms along
Funtua-Gusauroad, Katsina State. Three hundred and fifty (350) Clariasjuveniles were transported in two
(50litres) containers between 7.00am and 8.00am, to an outdoor concrete lank (lOOcm x 150cm x 120cm)
of the Department of Biological Sciences, 1\.B.1.;,Zaria, to acclimatize for 14days prior to feeding trials.
feed, fish inclusive, considering its crude protein contcnlof33.09% (Anhwange et al., 2004).
The main thrust of this study was therefore, to compare the growth and survival of Clarias
gariepinus juveniles fed unconventional Bauhinia Seed Meal as against a conventional commercial fish
feed and to determine the suitabi Iity of Bauhinia Seed Meal in reducing the over-head cost offced input.
--
Composition per 25kg of Bio premix is Vitamin A 4,OOOiu;Vitamin D 800,OOOiU;Vitamin E1 500mg;
Niacin 1O,OOOmg;Panthotenic acid 3,500mg; Biotin 15mg; Vitamin B lOmg; Folic acid 200mg; Chloric
chloride 130,OOOmg; Manganese 60,OOOmg; Iron lS,OOOlng; Zinc 15,OOOmg; Copper 800mg; Iodine
400mg; Cobalt, 80mg; Selenium 400mg; Antioxidanl40,OOOmg.
All vitamins and minerals included inthe composition metthe NRC (1993) recommendations.
Calculated nutrient composition analysis
Crude Protein % 40.00 40.00 40.00 40.00
Metabolizable Energy (KcIllIKg) 3212 3208 3209 3206
Ether Extract % 4.69 4-50 4.88 5.01
Crude Fibre % 2.52 2.59 2,81 3.11
Calcium % 1.82 1.68 1.77 1.80
Phosphorus% 1.27 1.17 1.01 1.12
Lysine % 5,09 5.0] 5.11 5.09
Dl-Mcthionine % 105 3.04 J.(}I 3.02
I,'eed Cost Wi'Kg 112 ~ I 1l!l.23 110 08 IUS J8 320
Table 1: Gross Composition of Experimental Diets (%)
Dietarv treatments
Ingredients Diet 1 DietZ Diet 3 Oict4 DietS
Replacement levels fishmeal 100% 75% 50% 25% [Copens]
Of Soaked Bauhinia Seed MealS13S)1 0% 25% 50% 75% 100%
Maize 25 18 8 3
Soyacake 12 21 31.65 37.25
Wheat offal 5.95 3.75
Pahn oll 4.0 3.20 5.0 5.0
-,
Bone meal
Cassava 2 2 2 2
Fish meal 44 33 22 11
Bauhinia 0 11 22 33
Salt 03 0.3 OJ OJ
Premix 0.25 0')- 0.25 0.25.f.)
Dl-Methionine 2.0 2.2 2.4 2.6
Lysinc 3.5 4.0 4.4 4.8
Total 100 100 100. 100
MeanProximate Composition ofSoakedBlluhinia Seed Meal "
There was significant difference in the mean crude protein values in soaked Bauhinia seed meal
diets.The crude protein content of diet 5 (42.09%) was significantly higher (P<0.05) than diets 1,2,3 and 4
whichgave 40,00%, 40.15%, 39.60%, and 39.57% respectively. (Table 2)
Physico-Chemical Parameters of Water
The range of plI, temperature and oxygcn of water were 7.3-8.7, 19.6-27.RDC and 3.4-6.8mg/l
respectively
RESULTS
StatisticalAnalysis
Data obtained were pooled and subjected to analysis of variance (A1\OVA) at 5% level of
probability.Least Significant Difference (LSD) was used to separate means.
Growth Performance and Feed Utilization Parameters
Mean body weight gain was calculated as described by Ogunji and Wirth (2001). Percentage live
weightgain (PLWG) and specific growth Tate (SGR) were determined as described by Somsueb and
Boonyaratpalin (2001) and Tamburawa (2010) respectively. the feed conversion ratio (FCR), protein
efficiency ratio (PER) and condition factor (1<) were calculated as reported by Arunletaree and
Moolthongnoi (2008), Vadivel and Pungalenthi (2007) and Madu et al. (200 I) respectively. Economy of
feedand weight gain and least cost analyses were calculated as presented by Madu and Akilo (2001) and
Talabi(1986) respectively.
"
}'ishFeed and Feeding
Fish were fed twice daily (manually) at5% total biomass per treatment.
Biochemical Analyses of Feed and Fish Sample
Prior to the onset of the experiment, the proximate analysis offeed samples were determined, On
completion of the experiment, eviscerated whole carcasses of the fish in each treatment were collected,
grounded into tine powder, subjected to proximate analysis. The AOAC (1980) method was used to
determinemoisture content, ash, lipid and crude fibre while nitrogen/crude protein contents ofthe samples
weredetermined as descri bed by Pearson (1976).
Physicochemical Parameters 0Water
Water temperature and pH were measured weekly using HANNA instruments Model: ffi-98129
and HI-987130 respectively, while dissolved oxygen (DO) was measured using test kit (HANNA
instruments model: HI-38IO). Unconsumed diets and faecal matter were siphoned off daily.
Fish Sampling "
The individual weight of each fish was determined immediately after acclimatization using an
electronic top-loading Mettler balance (model PB 3002). The total weight offish per tank were recorded.
Fish were weighed biweekly until the experiment terminated. The biweekly weighing allowed for
adjustment offeeding levels for the subsequent weeks.
-,
Growth Performance and Feed Utilization of Cia ria IiFed Soaked Bauhinia Seed Meal
There was significant difference (P<0.05) in the mean final body weight (MfoDW) of fish fed the
various diets. Diet 5 gave the highest MFBW (92.43g). followed by diet 1 while diet 4 gave the least
(S6.Sg). Fish fed the control diets attained better weight gain than fish on diet 2) 3 and4 (Table 3).
There was significant difference (p<0.05) in the percentage live weight gain (PLWG) values
between the diets. and similarly the mean weight gain (MWG). Diet 4 gave the least percentage PLWG
(179.7%) and least MWG (36.30%). The highest PL\VG values was obtained in diet 1 and 5 (the control
diets) with values ofJ06.69g and 370.08g (Table 3).
There was significant difference (P<0.05) among fish fed the various diets with respect to specific
growth rate. The best SGR results was obtained in fish fed the control diets (diet 1 and 5), while diet 4 had
the leastSGR value (Table 3).
The food conversion ratio (FeR) values of the control diets differed (P<O.OS)from those of diets 2,
3 and 4. Diets 2,3 and 4 had the least FeR values (0.56) respectively. Therefore, the best result in terms of
FeR was achieved in diets 2) 3 and 4 (Table 3).
The feed efficiency ratio (FER) values of fish fed the control diets (I and 5) differed significantly
(P<O.OS)from diets 2) 3 and 4. The best results were achieved in fish fed diets 2. 3 and 4 with the highest
val ues of fER (1.78) respectively, while diets 1 and 5 had the least fER values of 1.62 and 1.63
respectively (Table 3).
Protein efficiency ratio (PER) results indicated that there was significant difference (P<0.05)
among diets. Diets 3 and 4 differed significantly from the other diets. Diet 5 had the least PER value 3.88
followed by diet 1(4.04) and diet 2 (4.44) respectively. Diet 3 and diet4 gave the highestvalues of4.51 and
4.50 respectively. Diets 3 and 4 gave the best PERresults (Table 3).
The condition factor (K) wac; significantly different (P < 0.05) in the control diets (diets 1 and 5)
compared to the rest of the diets (Table 3). Diet4had the least condition factor (K value) of 0.35.
Mortality was highest in diet 4 followed by diet 3 with 80% PSR value. The highest fish survival
values (PSR) 01'96.67 and 93.33 were recorded in the control diets.
Values with the same superscripts in the slime column arc nut significantly different (P> 0.05) LSD.
LSD (P<O.05) 0.028
1 2 ~
Dry matter 93.89 93.04 93.77 93.94 93.79
Ash 4.90 4.08 4.38 3.89 5.85
Crude protein 40.00b LO.15c I 39.60" 39.57a 42.09ci
r-
Crude lipid 8.67 8.11 8.51 8.72 8.99
I
Crude fibre 2.16 4.09 4.14 I 4.15 2.50
r--
Nitrogen free 38.16 36.61 37.1'1 37.61 34.36
extract
SED± o.oio 0.010 0.01 II 0.010 0.010
_0_.0_2_8 0._02_8 I_I.02_8 0_.0_2_K~
DietsI Proximate i
Composltion1-. ----,--------,-- -3--...----4--.---S----i
Table 2: Mean proximate composition of soaked Bauhlnla seed meal diet
Diet 1 Diet 2 Diet 3 Diet 4 Diet 5
Cost! ~kgof 119.51 114.23 110.08 105.1~ 320.00
experimental diet
-
Cost of feed ~/urut weight 1.91 5.39 8.79 8.64 4.40
gain (g)
Cost of feed Wunit protein 9.87 16.87 9.90 47.81 29.30
gain (g)
Least Cost Ana lysis, Economy of Weight Gnin (EWG) and Economy oCProtein Gain (EPG)
Diet 4 had the least production cost ofN 1OS.18/kg followed by diet 3 with N 110.08 and diet 2 with
N114.23. The most expensive diets were the control diets which had }'320.00 and Nl19.S1/kg as
production costs rcspccti vely (Table 4).
Diet 1 had the least and best EWG value ofN1.91 followed by diet 5 (control diet) 100% copens
(N4.40) and 'diet 2 (N5J9) respectively. The most uneconomical diets were diet 3 (N8.79) and diet 4
(N8.64) (Table 4).
In terms of economy of protein gain diet 1 (N9.87) and diet 3 (N9.90) were the most economical
followed by diet 2 which had EPG value ofN16.87 (Table 4). The most uneconomical diet was diet 4
followed by diet S, the control diet.
TAble4: Economy ofWcighl Gain und Protein Glljo
ValuesWIth the same superscripts in the same column are nOI significantly different (p> 0.05) LSD.
Superscript • stands for the lowest value, while superscript • stands for the highest value.
Values are means of three separate determinations.
Treatments =iM. II.R.W :M.W.G P.L.W.G SGR I FeR PER I K PSR
TI 100"10fishmealOSBSM% 20.03 81.46;: 61.34~ 306.69" 1.67" 0.62' 4.04 • 2.66· 93.33
Tl75% fishmea125%SBSM96 20.30 78.50· 58.20' 286.69< 1.61" 0.561 4.44· 0.70' 83.33
T; 50% fishmealSO%SDSM96 20.2U 70JO· 50.10· 248.02" 1.48" U.56· 4.51" 0.65• 80.00
70.00T. 25% flSruUt:1lI75%SBS'.196 20.20 56.50' ~6.30· 179.70· 1.221 0.56' 4.S0· OJ5 •
Ts 100%Copcns 19.63 92.43' 72.80· 370.08' 1.84' 0.62" 3.8S" 3.05" 90.67
I
SED± 0 0.0136 0.0<131 0.0032 0.012 0.0154 0.0154 0.015
6 6 49
LSD(P<O.O5) ONS 0.0377 0.0087 0.0089 0.035 0.0430 0.0430 n.(,..,)
1 '0
I
C/arins garleplnas Fed SoakedTable 3: Growth Performance lind Feed Utilization of Juvenile
Bauhlnla Seed Meal For 84 Days
CONCLUSIO~
Diet 2 (25% Bauhinia seed) was the best diet that supported optimum growth of Clarias
gariepinus juveniles. In terms of relative cost of feed per unit of biomass yield, diet 2 (25% Bauhinia seed
meal) was themost economical. However, in terms of economy of protein gain diet 3 (50% Bauhinia seed
meal) was the most economical followed by diet 2, which was the cheapest. The decreased trend in growth
performance and feed utilization of the experimental diets with increased inclusion levels of Bauhinia
suggests that soaked Bauhinia seed meal at 96 hours have the potential of replacing fish meal provided it is
utilized at low levels of inclusion in the feed of Clarias gariepinus to assist in bringing down the cost of
fish feed.
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